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N Introduction o

 The West Vrrglma D1v1s10n of Envrronmental Protectron (DEP) lrsted the Burches Run Lake o
(stream code #O(L)83-C -(1)) on its 1996 Section 303(d) list due to metals nutrients, and '
~ siltation from agriculture and domestic sewage. Since the time of the 1996 303(d) list, DEP has
- determined that the lake is not impaired due to metals, and will not be including this pollutant on
~ the 1998 edition of the 303(d) list. A summary of the available metals data from Burches Run,
~ Included with the technical Total Maximum Daily Load (TMDL) development report, supports

: DEP’s decision to remove metals as a cause of impairment. These TMDLs presented here

‘address nutnents and s1ltatron, the two remalmng causes of i 1mpa1rment

~ To develop these TMDLs, EPA used two computer models The Hydrologlc Slmulatlon
Program Fortran (HSPF) was used to simulate the runoff of pollutants from the watershed, the
delivery of those pollutants to the stream channels, and the routing of the pollutants to the lake.

" The Environmental Fluid Dynamics Code (EF DC) was used to simulate the transport and fateof '

~ the pollutants once they were delivered to the lake. The models were then run w1th reduced

. pollutant loads unt11 water quallty standards were met.

- EPA 1S estabhshmg a TMDL for phosphorous to address the nutnent unparnnent Based on -

- previous studies of Burches Run Lake and similar lakes in West Virginia, EPA deterrnrned that
phosphorous is the limiting nutrient! in the lake, and thus a TMDL for phosphorous, in lieu of -
~ other nutrients, is adequate to control the eutrophication problem. For siltation, EPA is |
~ establishing a TMDL for the amount of sediment that enters the lake. Table 1 summarizes the
- TMDLs and the component wasteload (WLA) and load allocatlons (LA) needed to meet the "
TMDL. - o - e

' lAlgae requrre inorganic carbon, mtrogen phosphorous, srhca, and various trace elements in the presence
of light in order to grow. The ratio of these nutrients to each other falls into a known range depending on the age of

- the algae and species composition. If the quantity any one of the nutrients is too low, falling outside the range of

ratlos the algae w111 not grow In other words a smgle nument-—-known as the lnmtmg nutnent—can control algae. '
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| Phosphorous
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_ TABLE NOTES: - - -
‘a. The TMDL technical development report expresses the phosphorous and sedunent loads on an annual basrs
" " For the purpose of this table, and consistency wrth prevrous TMDLs EPA has d1v1ded those values by 365 days
~ to arrive at daily loads. - .
b. The load allocation is the sum of the loads ﬁ'om several categories of nonpomt sources. The separate
allocations are shown below in the dlscussmn of WLAs and LAs - '

' EPA developed these TMDLs consrstent w1th statutory and regulatory requlrements and EPA
policy and guldance The Burches Run Lake TMDL addresses the followlng seven regulatory

f elements

1. Water qualrty standards. , ' ' |
These TMDLs ensure that Burches Run Lake wﬂl meet the apphcable water quallty criteria for
~ nutrients and siltation, thus ensuring that the water supports its desrgnated use West Vrrgrma
“has only narrative criteria related to nutnents and srltatlon ' -

For the nutrient TMDL EPA has elected to use chlorophyl-a as a surrogate mdlcator of

eutrophication. A value of 15 ug/l, which represents the low end of a range of pubhshed
“acceptable values, was selected as the specific endpoint. The phosphorous load, therefore was
reduced to the point where chlorophyl-a was below 15 ug/l The endpomt for the iron TMDL s

N the numeric crlterla 1.5 mg/]

For srltatlon selectlng an endpomt to represent attamment of standards 1s more dlfﬁcult
Impoundments such as Burches Run Lake, by their nature, are subject to siltation. The challenge

~ is to select a rate of siltation that is reasonable, recognizing that a significant amount of siltation

is inevitable. For this TMDL, EPA detenmned based on best professional judgement, that an
appropriate indicator of standards attainment was a sedlrnentatlon rate that would result in 30%
‘of the depth being preserved (70% reduced) after 40 years. At the exrstlng rate of srltatlon 70% _
of the capacrty would be reduced in only 32 years. o - -

'The bathymetry of Burches Run Lake mcludlng mformatlon such as mean depth 1s not well
documented, making the fate of sediment delivered to the lake difficult to predict. Asa result
“we have chosen to evaluate attainment of standards at a location adjacent to an inlet of the lake
rather than over the lake as a whole. In other words, we are evaluating the indicator of standards
attainment (30% preservatlon of depth after 40 years) at an inlet of the lake rather than applymg _
- the indicator to the mean lake depth This TMDL, therefore, insures that 30% of the depth of an
. '-1nlet cell is preserved after 40 years Thrs isa conservatlve approach sedlment tends to -




' accumulate faster in inlet areas than elsewhere in the lake, and thus evaluatlng s1ltat10n at an mlet
provrdes a margm of safety ' - o

EPA beheves the TMDLs and the assocrated pollutant reductrons are reasonable and
‘implementable. A number of best management practlces-—both structural and non-
structural—can significantly reduce sediment loads. For instance, maintained vegetated buﬁ'er
strips along stream channels (in this case, the tributaries dramrng to Hurricane Lake) have been
.shown to capture a significant amount of sediment. The vegetation also helps reduce stream
bank erosion. Recent estimates of the trap efﬁclency of buffer strips range from 70% to 90%.2
' Many of the same ‘management practices that reduce sediment loss also reduce phosphorous and
~ iron because a large proportion of these pollutants are bound to soil partrcles On agncultural '
- lands, terracing, contouring, and conservation tlllage have been reported to reduce sednnent-
assocrated phosphorous by 50% to 90%. ' ' - - '

-2 Waste load allocatlons and load allocatlons. . .

There are no point sources contnbutmg to the nutrient and srltatlon problems in Burches Run

. Lake and thus the wasteload allocatlons are Zero. ' ' - : -
The TMDLs do 1nclude load allocatlons (LA) for nonpornt sources The overall load allocatron |
is broken down into allocations from the most s1gmﬁcant categorles of nonpornt sources. , Table

2 summanzes the LAs.

........

Table 2 Load Allocatlons and Needed Reductrons (lb/day)
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| Forest

30 (area-Weighted).  1 792'_-'

20 (area-weighted)

. 2Qu1 Z.and T. Prato, 1998. Economlc Evaluation of Rrparlan Buﬂ'ers in an Agncultural Watershed
Journal of the Amencan Water Resources Assoclatron, Vol 34, No. 4 pp 377-390 . o

- 3Illmors Envrronmental Protectron Agency, 1986 Phosphorous. A Summary of Informatron regardrng
Lake Water Quahty IEPA/WPC/ 36-010 - - - -




3. Impacts of background pollutant contrlbutlons J -
_Natural background is included as a component of the load allocatlons The phosphorous and
sediment loads associated w1th each land use category include the naturally occurring as well as
human-induced contributions. The model was calibrated (i.e., adjusted so that the model .
~ predictions matched measured values) to water quallty data that represents the cumulatlve 1mpact
o from all sources——natlnally-occumng and human-mduced comblned :

'4 Crltlcal condltlons . - |
The-critical conditions for phosphorous are not easﬂy deﬁned In terms of the water quality
impact of phosphorous, the critical conditions occur during the warmer times of the year that
favor eutrophication. However, in terms of phosphorous loading, the critical conditions occur
_throughout the year during wet-weather events that transport the nutrient to the lake. By usinga

- continuous simulation model in developing these TMDLs, we have accounted for all poss1ble '
~cnitical condltlons both in terms of loadlng and water quallty '

The cntlcal condltlons for sﬂtatlon are also dlfficult to preC1sely deﬁne In terms of the water _
quallty impact of siltation, there is no smgle critical period; siltation negatively impact the lake -
regardless of when it occurs. In terms of sediment loading, the critical conditions occur durmg
~ wet-weather events when the greatest amount of sediment is delivered to the lake. As is the case
- with phosphorous, the use of a continuous simulation model in developing these TMDLs '
accounts for all posmble crltlcal condltlons both in terms of loadlng and water quahty

| 5 Scasonal varlatlon. o . . _
- These TMDLs appr0pr1ately consider seasonal varlatlon By usmg a contmuous srmulatlon
~ model that simulates loading and water quahty throughout an entlre year we have exphcltly
o conmdered all seasonal vanatlon - -

6 Margm of safety - - o o
The Clean Water Act and federal regulatlons requlres TMDLs to mclude a margin of safety ,
(MOS) to take into account any lack of knowledge concerning the relationship between effluent
~ limitations and water quality. EPA guldance suggests two approaches to satisfy the MOS
requirement. First, it can be met implicitly by using conservative model assumptions to deveIOp o
the allocatlons Altemately, it can be met expllcrtly by allocatmg a portlon of the allowable load o
- to the MOS ' - o - -

‘We have employed the lmphclt approach to satlsfymg the MOS requlrement in these TMDLs by -
. '* using conservative assumptlons in the modeling process. First, the allocations and assoc1ated "
reductions are based on comparisons with the loads simulated for 1990. Of the four years over
which the model was run, 1990 had the hi ghest loads. By prescribing reductlons basedona
" high-load year, we have ensured that water quality standards will be met in high- load years and,
- with a margin of safety, in typical years with lower loads. Second, this TMDL ensures that the
~ indicator of water quality standards (preservation of 30% of the depth after 40 years) i is met ata
lake mlet rather than over the entire lake As dlscussed above, thlS approach is necessary -




S because of srgmﬁcant uncertalnty In the geometry of the lake as a whole However, sedrment o

. - bolsters the margm of safety

tends to accumulate faster in mlet areas than elsewhere in the lake and thus thls approach

A Publlc partlclpatlon - ' o .
- EPA published and requested comments on the proposed TMDLs on July 2 1998 in the o

~ Charleston Gazette and six other newspapers across the state. EPA held a public meeting on J uly J
. 16, 1998 in Parkersburg, West Virginia. In addition, EPA requested comments from United =~
States Fish and Wildlife Service and no comments were received. EPA did not recerve comments o

'- 'j_from any 1nd1v1duals and orgamzatlons speclﬁcally for Burches Run Lake

FINAL‘AGENcY ACTION

/‘, el S 0CT 01 188

o _Reglonal Administt
o ]"EPARegronIII I

l7 S =




